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15-57-7-9444 
Synthesis of a Fluoberyllate Type (Cont.) 


QNaF-KF-3BeFo with 2Ca0-Ba0-5S10p the latter was synthesized by 
the method described earlier by N. A. Toropov, F. Ya. Galakhov, 
I. A. Bondar', Izv. AN SSSR (OKhN), 1954, Nr 5, p 755. The 
samples were studied microscopically, by X-ray methods (CoK& 
radiation in a cylindrical chamber), by thermal analysis (fluo- 
beryllate), and by specific gravity determination (with kero- 
sene in a pycnometer at 20°), The study of the system NaF-KF- 
BeFy has established the fact that the compound 2NaF-KF-dBeFo 
occurs as a type of 2CaQ.Bad+S5Si0g in the system Ca0-Ba0-Si0eg. 
Synthetic 2NaF-KF-3BeFo forms elongated tabular crystals. Ng 


{4s 1.366 + (sic) 0.003; Np is 1,352 +(sic) 0.003; and Ng - Np = 
0.014. The specific gravity is 2,98, For crystals of 2cad- 
Ba0-38i00, Ng is 1.681, Np 1,668, and Ng - Np 0.018. The 
specific gravity is 4.69. The crystals form as small aggre- 
gates. The results of X-ray analyses for the investigated 
samples are given (see Table). 
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15-57-+7-9444 
Synthesis of a Fluoberyllate Type (Cont, ) 


_I/To |! NeKBs Oy KBE FNoKB |! coBSg |*C,BS¥* |? c2BSs Remarks 


20.27 | 17.84 2,93 | 17.66 | 17.66 2,95 | Thickness of 
sample 
21.78 | 19.17 2,72 | 19.16 | 19.16 2.73 | NoKBs = 0.5 mm 


22.58119.87 | 2.63 | 19.86 [19.86 | 2.64 
23.38 | 20.57 | 2.55 | 20.36 | 20.36 | 2.57 | Rerr 
27,19 | 23.93 . 2.21 | 23.47 2, 24 
27.89 | 24.54 | 2.16 | 24.37 | 24. 2.17 
30,20 | 26.58 | 2.00 | 26.37 | 26. 2.02 


34,21 | 30.10 1.78 | 29.58 ° 1.80 | Thickness of 
sample 


36.12 | 31.79 1.70 | 31.08 : 1.75 
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Synthesis of a Fluoberyllate Type (Cont, ) 15-57~7-9444 


52.39 | 32.89 


#NoKB-s = 2NaF+KF* 3BeFo 
MC oBS. = £0a0*Ba0*3S1i00 
Card 4/4 
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137-1958-2-2291 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 11 (USSR) 
AUTHOR: \.Toropov, N.A. 


TITLE: Phase Diagrams and Their Use in Ceramics (Diagrammy sostoyaniya 
i primeneniye ikh v keramike} 


PERIODICAL: V sb.: Fiz.-khim. osnovy keramiki. Moscow, Promstroy- 
izdat, 1956, pp 133-138 


ABSTRACT: A brief account is given of the history of the physicochemical 
study of silicate systems and of the development of phase diagrams 
of their structures. By way of example the development of the 
phase diagram of Al,0,-- SiQ, is traced from the year 1909 
(Shepherd, Rankine, Wright) to 1956 (Toropov, Galakhov). In 
1951 Toropov and Galakhov established that the melting of mullite 
is congruent, and in 1956 they ascertained its melting temperature 
(1910°), also that of a eutectic between corundum and mullite (1850°). 
Other examples are cited of the use of phase diagrams in ceramics, 
and it is urged that additional diagrams be worked out, depicting 
such qualities as composition and properties. 


S.G. 
1. Phase diagrams=Development 2, Ceramics-~Applications 
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TOROPOY and F. Ya GALAKHOV 
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Liquation on the System Zr0p - $10,. 


lz. Ak. Nauk SSSR. Otdel. Khim 
Nauk, No 2, 1956. pp 153 


Translation 56493EC 
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Category: USSR / Physical Chemistry 
Thermodynamics. Thermochemistry. Equilibrium. Physico- 
chemical analysis. Phase transitions. 


Abs Jour: Referat Zhur-Kbimiya, No 9, 1957, 29943 


Author : Toropov N. A.) Galakhov F. Ya., Bondar’ I. A. 
Inst : Academy of Sciences USSR 
Title : Diagram of State of the Ternary System CaO - Bad - 810, » 


Orig Pub: Izv. AN SSSR, Otd. khim. n., 1956, No 6, 641-648 


Abstract: A study of the liquidus diagram of the system CaO (I) - BaO (II) 
- SiO. (III). Synthesis of initial specimens and the furnaces 
utilized have been described previously (RZhKhim, 1955, 37847)- 
As starting materials were used 99 -90% SiO, 98.80% Baco., 99 .88% 
CaCO,. Phase equilibria were investigated by the methods of 
hardening, crystal growing, microscopically and by x-ray phase 
analysis. Liquidus of the system is represented by 12 fields of 
crystallization of different phases; composition and temperatures 
of invariant points are given. It was found that stratification region, 


Ir 
0 
ft 
q 
it 
it 
G 
le 
t 
i$ 
‘ 
f] 
' 
t 
t 
t 
t 
i 
t 
‘ 
‘ 
ry 
, 
ry 
J 
' 
‘ 
' 
’ 
' 
4 
a 
‘“ 
» 
1 
‘ 
' 
¢ 
' 
' 
' 
i 
1 
4 
1 
1 
t 
t 
’ 
‘ 
' 
‘ 
' 
' 
1 
’ 
t 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2" 


Category: 


Abs Jour: 


"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2 


SERS NEES 


Je eA VUES He yes aan gr ea to 


reat 


USSR / Physical Chemistry 
Thermodynamics. Thermochemistry. Equilibrium. Physico- 
chemical analysis. Phase transitions. B-8 


Referat Zhur-Khimiya, No 9, 1957, 29943 


of the I-III system, which encompasses concentrations from 72 to 
99.5% III, as was shavn before (Ol'shanskiy Ya. I., Dokl. AN SSSR, 
1951, 76, Nol, 93), in the ternary system extends up to 11% II. 
Boundaries of stratification region have been determined as well as 
the temperatures of co-existence of crystalline phase IIT and two 
liquid layers. Cooriinates of critical point of ternary system: 

5% I, 11% II and 1690°. 
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TOROPOV, N.A., professor, doktor tekhnicheskikh nauk; BARZAKOVSEIY, V.P., 
oneoetigiever” khi mi chenkikh nauk. 


Czechoslovak scientific institutes working in the fields of chemistry 
and technology of silicates. Stek, 1 ker. 13 no.3:25-28 Mr '56. 
(Cszechoslovakia—Silicates) (MERA 9:6) 
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"Apout Crystallisation of Dicalcium and fricalecium Silicate in the Systen: 


Ca0-A1,03-Si02 in the Presence of Iron Oxides,” 
lecture given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of 


Metallurgy, Moscow, July 1-6, 1957 
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Mor. Acad. Arehitecture of USSR Inst. of Silicate 


TOROPOV, N. Aa) (prof., Dr., Ord. 
Chemistry) and BONDAR, y. A. (Dipl. -ing-> Leningrad) . 


"the Influence of Calcium Fluoride on Crystallization Characteristics in the 


Systen CaQ-A1203-Si02" 
at European Assn. of Ceramics, Sixth Intl. Ceramic Congress ~ 


paper submitted 
14-20 Sep 58. 


Wiesbaden, GFR, 


cG- 3,800,828, 25 July 1958. 
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TOROPOV, N._A- and I. Ya. GALAKHOV 


"Solid Solutions in a A103 - S102 System" p- 505 


Transactions of the Fifth Conference on Experimental and Applied Mineralogy 
and Petrography, Trudy --- Moscow, Izd-vo AN SSSR, 1958, SLOpp- 


reprints of reports presented at conf. held in Leningrad , 26-31 Mar 1956. The 
purpose of the conf. was to exchange information and coordinate the activities 
in the fields of experimerial and applied mineralogy and petrography , and to 
stress the increasing complexity of practical problems. 
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AUTHORS: moropov; fe aes Pat Galaknov, F. Ya 62-1-2/29 
rr 
TITLE: The Solid Solutions if the bygten AlgO3 ~ $102 (tverdyy? 
rastvory V sistene AlgQ4 - 5100 
PERIODICAL: Tay7stiya AW SSSR OLdeioniye cnimzcheskikh Nauk, 1958, Nel, 
pp 8-1: (uss) 
ABSTRACT + Phe varisty of she svructure of the orystels of synthetic 


gillimanite noticed by Ray* (reference 1) was the reason of 
the new research works of Bowen and Greig (referencs 2). The 
chenical compound (formed by the gomponents of the system 
has the new formule 3 AloOsz > 2 S$i09- In 1951 the authors dure 
ing the investigetion of the socalied three component sy stem 
detected for the first time Bad-Aly0 43-5102 the crystalli- 
gation of the mullite which, however, did not correspond to 
the diagrom of the system A1,03 - $109 (according to Bowen 
and Greig). In the new variunt of the diegTen a maximum was 
established which corresponded to the molting temperature of 
mullite. Later reseurch works (Budnil-ov etal. reference 4 
confirmed the congruent charseter of the mullite melt. Later 
s+ was found by poanjak, Greig (reference 6), Rooksby> 
Partridge (rafeconce 71) by mzene of the radiographic method 
that mullite ca" form solid solutions in alumina. Sheers and 
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Phe Solid Solutions in the System A1l203 ~ Si02 62-1-2/29 


Archibald (reference 8) mads a correcticn of the diagran of 
the system (acccrsding to Bowen and Greig, refecence 2). (See 
figures 1 and 2). The fiven variant, however, gives rise tc 
serious doubts in the correctness of the Jiugrai. It is contra- 
dicting to the fact found by the authers that mullite melts 
without decomposition. Furthermore the above mentioned variant 
hes not yet been checked experimentally (investigation of the 
erystallization of the corresponding mixtures). In the present 
paper the authors degribe the investigation carcied out by 
them according to t1.2 hardening method of part of the sy stem 
AlgQ3 - $i09 with » nich content cf alumina (figure 3). 
according to the obiuined results a new diagram was made (see 
figure 2). Here again the congruent cheracter of the melting 
of mullite wus confirmed. There are 3 figures, 1 table, and 

9 references, 4 ef waich ore Slavic. 


ASSOCIATION: Institute of Silicate Chemistry, 45 USSR (Institut 
Knimii giliketov Akadwiili suk Soolt) 

SUBMITTED : January &, 1957 

AVAILABLE: Library of Congress 


Card 2/2 1. Synthetic sillimenite erystels-Structural enalysis 
2. Synthetic siliimanite-Chemical analysis 
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S0V/136-58-9-10/2 
AUTHORS: Toropov, N.A, and Arakelyan, 0.1. SO0V/135-58-9-10/ 
TITLBs Investigation of Ferrite Phases in the Systems Na20.Fe203 
: ~ 2Ca0,Fe203; (Ca0,Feo03, Ca0,2Fe203) and Naj0.A1s03 - 


20a0. Fe203, (Issledovaniye ferritnykh faz vy sistemakh 
Na203.Fe203 etc) : 
PERIODICAL: Tsvetnyye Metally, 1958, Nr 9, pp 48-52 (USSR) 


TRACTs The phases found in two systems of {nterest in the 

pagte ee cenere of bauxites were studied by microscopy in i 
polariz3d and reflected light and by X-ray anaiysis. For 
this a series of synthetic specimens with compositions 
caanging by + 10% between each, prepared by sintering the 
corresponding mixtures at, and re-sintering the first 
product at 1150--1275°C., Experiments on the Leaching of 
the products (Table 2) were carried out by AS. German~ 

Calkina. It was found that for the system Ha20. Fead3 - 

2Ca0.Feg03 (Ca0.Feo02, Ca0.2Fe03) there was a eutectic 

ts in the specimens, in the system Na20. 


aa ee 


ratic of componen 


Feo03 - 2Ca0.Fe203 the eutectic has a meiting point of 
Ge. ty2. 1185 = 10° and contains 53% of MNag0.Fe 


263 and 49% 2Ca0, 
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Investigation of Ferrite Phases in the Systems Nao0.Feo0 


2Ca0,Fe203, (CaC, Fe203, 


Feo03. 
pleochroism. 


colponents react to forn 
aluminate and ferrite and 


C20, 2Fe203) and Na20.41203 - 2Cad. F203 


The caleium ferrites 
form optically opaque crystals 


formed in an alkaline mediun 
with a weak dark brown 


In the system Na20.A1203 - 2Ca0.Feo03 the 
Solid solutions of sodiun 
calciua aluminoferrites; 


the 


formation of the last leads to a decrease in the recovery 


of alumina when 
therefore it is 


ferrite, 


leaching the cake with aqueous alkali and 
not advisable when choosing a new type of 
sharge, to replace Nao0.Fes02 concletely 


by calcium 


There are 2 figures, 3 tables and 10 references (4 Soviet, 
3 English, 2 Italian and 1 German) 


vare 2/2 1. Bauxites -Processing 


oxides--Test methods 
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AUTHORS: <Toropov, N. A., Bondar', I. A. SOV/62-59-3-30/37 
“seme rarer nenrenenrcrrnnrent 
TITLE: Lanthanum Silicate 2La,0, . 3510, (Silikat lantana 2La,0, . 
38i0, ) 2°3 2 2°3 
2 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 3, pp 554-555 (USSR) 


ABSTRACT: This is a brief communication on the synthesis of lanthanum 


silicate 2La,0, ° 3810, (La,5i,0,,)which Wa8 carried out in 


the investigation of the system La,0, - S10, The synthesized 


silicate melts at 2,020° without decomposition. Microscope and 
X-ray structural analyses have shown that it ig characterized 
by hexagonal syngony (Figs 1,2). The compound La,Si,0,5 is 


separated in form of hexagonal lamellae with white and orange 
interference coloration in polarized light. The mean value of 
the refraction index of the crystals, which was determined in 
the section by means of the modernized microscope MIS-11, was 
1.90. The pycnometric density of lanthanum silicate corresponds 
to 5.31 g/em?. As was shown by computations two 2La50, +3810, 


Card 1/2 molecules are contained in the elementary cell. The density 
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, Lanthanum Silicate 2La,03 ° 3810, SOV /62-59-~3-30/37 


which was determined on the basis of X-ray data is 5.303 g/om. 


Apparently La,Si,0,, belongs, according to its structure to the 


olivine group with separated tetrahedal anions sio, | and is 


the lanthanum orthosilicate La ,(Si0,),. In this case a replace- 


ment of the six atoms of the bivalent element by four atoms of 
trivalent lanthanum (6Me2+ == 4La3+) is possible. There are 
3 figures, 1 table, and 2 references, 1 of which is 3oviet. 


ASSOCIATION; Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Sciences, USSR) 


SUBMITTED: July 19, 1958 ! 
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5(4), 15(2) 
AUTHORS: . moropov, Ne fe» Nikogosyan, Kh. Se» s0v /78-4-5~35/46 


Boykovas he I. 


TITLE: On the Dehydration of Caicilum Hydrogsilicate 
26.a0.Si0, +H? - Hillebrancite (Q degidratatail 
gidrosilikata kal tsiya 26a0.SiC.,-H,9 ” gillebrandita) 


PERIODICAL: Zhurnal neorganishesksy khimii- 19599; Vol 4, Nr 5: 
pp 1159-1164 (USSR) 


ABSTRACT: Phe dehydration products cf natural and synthetic hillebrandite 
were investigated by means of X-ray analyses, ory stallo-optic, 
and thermal analyseso Nataral hillebrandite shows weak 

double refraction with the refraction indices Hai eG\e and 


N =1.606 as well as impurities of calcite. synthetic 


hillebrendite was produced from a mixture of 510, and Ca(OH)» 
with a surplus of water in tke autoclave at 2509 in the 
course of 10 days. tion hae refraction indices of 
from 1.601 to 4.606. The radiographical investigations 
Card 1/3 carried 2ut with the two preparations are shown by table 1. 
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On the Dehydration of Calcium Hydrosilicate gov /78~4-5-35/46 
2Ca0.8i0,-H,0 - Hillebrandite 


The radiograms of natural and synthetic hillebrandite 
differ very little from each other. The differential 
heating curves of natural and ‘synthetic hillebrandite were 
plotted and are shown in figure 1. By the erystallo-optic, 
thermal, and X-ray phase analyses it was found that synthetic 
and natural hillebrandite are identical. The dehydration of 
hillebrandite was carried out within the temperature 
jnterval of between 300 and 1200° and within the time of 
from 1 to 150hours. During the process amorphous products 
are formed both in synthetic and natural hillebrandite. For 
forming an amorphous product the temperature of natural 
hillebrandite is somewhat higher than that of the synthetic 


product (535 and 540°). This shows that the crystals of 
natural hillebrandite are more developed than those of the 
synthetic product and are therefore not so easily destroyed. 
The refraction indices of the dehydration products of 
natural and synthetic hillebrandite are greater than in the 
initial products. The variation of the refraction index 
during the process of heating is shown by figure 4. There 
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re 4 figures, 1 table, and 14 references, 2 of which are 
Soviet. 
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15(2) gov /12-59-5-21/23 
AUTHON.: Toropov, Ne A- 
TITLE: {The VI International Congress On Ceramics (VI Mezhdunerodnyy 


keramicheskiy kongre 3s) 
PERTODICAL: Steklo i ceramika, 1959, Nr 5s P 43 (USSR) 


ABSTRACT: This congress took place at Wiesbaden (German Federal Rejublic) 
in September 1958 and had been convened by the European 
Association of Ceramists. The national ceramic societies of the 

following countries are members of the Association: Belyium, 
Denmark, Germany, France, Great Britain, Italy, Tolland, Norway, 
Austria, Sweden. Silicate experts of the Soviet Union and of the 
People's Democracies of Czechoslovakia, Poland,and Hungary 
attended the Congress for the first time. Scientists of the 
following countries were present: the United Arab Republic, 
Portugal, USA, Israel, Japan, India, Mexico, Luxembourg y and 
Greecee in the Section of Scientific Research Toropov and Bondar’ 
(USSR) held a lecture on the effect of calcium additions con- 
taining fluorine on the crystallization conditions in the system 
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The VI International Congress on Ceramics SOV/72-59-5-21/23 


of ceramics, of the investigation of their structuregand mechani- 
cal properties were discussed in other Sections of the Congress. 
Excursions were made to scientific research institutes and in- 
dustrial enterprises. The author of this article especially 
mentions the new devices and apparatus for scientific research. 
The next International Congress on Ceramics is supposed to take 
place in Scandinavia. 
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AUTHORS: __Toropovs No Ae» Bondar', I. A- 
rystallization Processes in the 


TITLE: Investigation of the © 
tion of 10% of CaF, 


Ga0-A1,0,-S10,-8yeton After the Addi 


PERIODICAL: Izvestiya Akademii nauk gssR. Otdeleniye khimicheskikh nauk y 
4959, Nr 9s PP 4520-1525 (USSR) 


ABSTRACT: fhe present investigation wee carried out in cooperation with 
the Institute of Metallurgy and Ceramics of the Academy of 
Sciences of the Chinese People's Republic (Doctor Yang @xi-sung) 
to study the corroding effect of fluorine containing piast- 
furnace slag on refractories: The following au 
this problem are listed: Karandeyev (Ref 3)» O01! shanskiy (Ref 6); 
Yershova (Ref 7), Lapin (Ref 8). The synthesis of the samples 
was carried out in a vacuum furnace in an argon flow at high 
temperatures. fhe samples were subsequently thermally treated at 
various temperatures. They were investigated with polarization- 
and electron-microscopes- The fluorine loss suffered in prepare- 
tion and thermal treatment was only 0.09 - 0.05%. The primary 
crystallization range and the melting range were determined by 
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proved to extend the melting range considerably (lowering of 
the liquefaction temperature) (Pig 1). The congruent character 
of the mullite melts was also confirmed. Separated drops of & 
basic glass were observed in the gilica glass by means of the 
polarization microscope. The radii of the forming nuclei of the 
new glass were calculated according to the formula set up by 
Frenkel’ which is discussed in Umanskiy's book (Ref 11). The 
dependence of the length of the radius on the temperature can 
be determined with this formula (Pig 4)- The radii increase 
continuously with the rising hardening temperature Up to a 
maximum when the new formation of nuclei prevents further in- 
crease. The addition of CaF, does not change the boundary of 
the phases, but lowers liquefaction temperature and changes 
the arrangement of the field poundaries of several phases. 
These phases are determined. There are 7 figures and 11 ref- 
erences, 7 of which are Soviet. 
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TITLE: 
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Method of Investigating the Structure of Porcelain gov /32-25-6-22/53 
Under the Microscope 


(0.05-0.09 mm). The fact that the mullite could not be 
observed in the principal mass: of the porcelain is explained 
py its overall fine dispersion. Also @ quantitative phase 
determination on the polished ground gection was carried out 
(Table 2). The method described made it possible to state 
that mullite crystallizes only in vitrified feldspar and is 
, visible in the form of needles under microscopic investigation 
a with penetrating light. There are 2 figures, 2 tables, and 
8 references, 7 of which are Soviet. 
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f Hillebrandite at 


Qn Problems in the Grystallization o 
i gillebrandita 


Hydrothermal Conditions (K vopros © Kristallizatsi 
v gidrotermal’nykh usloviyakh) 


pokledy Akademii nauk SSSR, 1999 yol 126, Nr 3, pp 616-618 (USSR) 


In. the introduction to this paper it is pointed out that the — 


phenomenon of -the reorystallizetion of hillebrandite by the 


solution, 25 discovered et she jaboratory of Academician P. A.” 
Rebinder in the solidification of gypeuls is to be jnvestigated. 
Te samples, which were obtained from & stoichiometric mixture of 
an ‘amorphous siliois acid and finely dipersed calcium oxide, were 
investigated by means of an electronic microscope, and the crystals 
were identified by means of an X-ray phase analysis. In eight 
pictures made with the electron microscope (Mg 1) the dnitial 
mixtures and the products of hydrothermal synthesis within a” 
period of up to thirteen days, end in a diagram the corresponding 
donization curves (Fig 2) are shown. The results obtained py the 
jnveatigations show & orystallization developing in three stages: 


1): Rapia precipitation of needle-sheped hillebrandite orystals 


CIA-RDP86-00513R001756330004-2" 


Qn Froblems in the Crystallization of Hillebrandite at SOV/20-12603-~44/69 
* Hydrothermal Conditions ; 


from the oversaturated solution. 2): £-solution of 
thermodynamically fluctuating hillebrandite crystals with 
distorted structure. 3) Increase of hillebrandite crystals with 
regular lattice, 4.a. reorystallization of hillebrandite by the 
solution. There are 3 figures and 2 references, 1 of which is 
Soviets. ee 


ASSOCTATION Institut koiwts sflikatov Akademii neuk SSSR (Institute of the 
‘Chemistry of Silicates of the Academy of Sciences, USSR) — 


PRESENTED: October 16, 1958 by P. A. Rebinder, Academician 


SUEMITTED: Angust 21, 1958 
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Conference on 
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te yitreous state] Stekloobraznoe sostoienie; trudy Veesoiuznoge 
sovesnchaniia po atekloobraznomu sostoianiiu. Moskva» 1ed-v9 -10) ° 
nauk SSSR, 1960. 534 p. ( : 


1. Vaesoyuznoye soveshchaniye po gtekloobraznomu sostoyaniyue 3a. 
Leningrad, 1959+ 


(Glass--Congresse8) 
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Diagram of the System La,0,~8i0, 


at 2100°C - 0.65 per cent by weight). 
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5/062/%07800/02/01 {C12 
B003/B066 


Results: Fig. 1 shows the phase 


diagram of the binary system investigated (the system contains the 


compound 2La 59, ° 3$i0 


2 
compound and La5035 


and tyo eutectics consisting of the afore-mentioned 


or of 2La 0, °5510, and cristobalite). The compound 


2150, °3Si0, existing in the system was identified as the orthesilicate 


of lanthanum La, (Si0,) 5 which is characterized by hexagonal syngony 


(Figs. 2a and b)e 
determined on a AMMT~3 (PNT-3) device) - 
of the compound may be seen froma tatl:. 


of Si0,, two immiscible vitreous liquids (Figs: 


4650°C, There are S figures, 1 A 
h, and 2 American> 


tectic equilibrium with cristobalite at 
table, and 6 references: 3 Soviet, 1 Britis 


(The microhardness of the crystals 


(655 kg/mm”) was 


The data of the X-ray analysis 
At a content of 50 ~ 90 wt% 


4 and 5) are in mono~ 
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Silicate Chemistry of the Academy of Sciences USSR 
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Study of the Ga,03 - sid, Binary System 3/078 60/005/011/010/025 
B015/B060 
simple diagram with the eutectic point corresponding to 87% Sid, by 


weight and equal to 1565t10°C. A comparison with the respective data for 
the system Al,0, - 510, shows that both systems resemble as to the phase 


conditions in the §i0,-rich region. The difference between the two systems, 
on the other hand, consists in that at Ga,0z - $10, there is no mullite- 


like compound and the g-shaped liquidus of this system points to 4 
tendency to separate into layers, 48 in the Bad - 510, system, this 


tendency being stronger in the Ga,0, - $10, system. The refractive indices 
of glasses in the system Ga05 - $i0, rises rapidly with an increase of the 
Gap0, conteut. Tests made on specimens prepared under hydrothermal con- 
ditions likewise showed (Table 3) that no compounds are formed between 
Gao0, and $i, There are 4 figures, % tables, and 5 references? 1 Soviet, 


4 German, and 3 US. 
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. $/078 60/005/011/020/025/ XA 
15-2100 Way, 1273, 149 3004/BO60 7 
AUTHORS: Toropov, N+ A+» Lin Tsu-hsiang ; 
PITLE: Study of the capA1[418 10, | - ca,¢a[oa8i0, | System 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No- 11, 
PP: 2466 ~ 2470 


PEXT; The authors dealt with the problem of substituting galliug for 
aluminum. For this purpose, they synthesized the crystallochemical analog 
of galenas Ca,Ga,8i0,- X-ray analysis of this compound confirmed the . 


similarity of its crystal structure with that of galena- The present 


article deals with the problem a8 to whether solid solutions exist in the 
Ga,A1[A1810- | - Capa [GaSi07| system. The initial substances were: rock 


crystal, Ga,0, (obtained from 99.9% gallium), pure A1,035 and Caco, - 


Mixtures from powders of these substances were molded to rodlets by means 
of dextrin, annealed at 4100°C and melted in the oxyhydrogen blowpipe- The 
giass specimens obtained were annealed in 4 furnace for one hour at 
different temperatures - Tests included specimens with the compositions 
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System p004/B060 


i and Ca,Al, G : , ¢ the three 
AlGaSi0., d Caddy 484.6877 All of the hree 


specimens crystallized in homogenecus phases; thus confirming the 
f solid solutions in this system. Since liquidus and solidus 


existence 0 
curve were neat each other, it was not possible to get up 4 constitution 


diagram. Table 1 gives the refractive indices of crystals and glasses, as 

e melting temperatures $ 

Composition Refractive index 

of specimen crystals glass 
N 


well as 


Meiting temp erature 
C 


1590 


CajA1,8i07 4,669 1- 

Cab, 668%, 49407 4.678 1,667 4.651 1565 
Ca,AlGa5i0, 4.694 1.686 1.674 1535 
Capdlg 4024 .6107 1.714 1-702 4.698 4490 
Ca,Ga,9i0 4.723 1°713 4.712 4465 


Table 3 gives the lattice constants and the volumes of the unit cells: 
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Volume of 
unit cell, A 


Lattice constants 
a ,A c,A c/a 3A 
fe) te) o “Oo 


Composition 
of specimen 


CajA1,8i07 7.69 5.07 0.659 
CapAl, ¢6a,_ 45107 7:71 5-08 0.659 301.96 
Ca,AlGadi0, 7-74 5.10 0.659 305.54 


CanAly Ga, ¢5107 7-77 5-12 0.659 309.09 
Ca,Ga,8i0, 7.79 5-13 0.659 411.29 
It was thus found that with increased substitution of galliua for aluminum 
the refractive index of glasses and crystals and the volume of the unit 


cell rise, while the melting temperature drops. There are 6 figures, 
3 tables, and 2 non-Soviet references. 
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infrared absorption spectra to structural analysis it is necessary to 

know the deformation oscillation of the hydroxyl group at which the 2 

hydrogen atom is displaced perpendicular to the binding direction. The 

oscillation number vOH is, above all, dependent on the degree of the co- 

valence bond A .~- O. The capability of the SiOH group of forming shorter — 
hyé@rogen bonds with active proton-acceptor atoms or -groups was proven. 

In the range of 3000 - 2000 cm~', the absorption spectra show the bands 

characteristic of the Si0H groupe D. M. Kheyker, Oo Je Gracheya, Le Se ——____— 

Zevin, and A, N. Lazarev are mentioned. There are 4 figures, 3 tables, 

and 44 references: 20 Soviet, 10 US, 6 British, 1 Canadian, 1 French, and 

7 German. 
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5 2100 3118/B208 
AUTHORS : Toropov, Nx +s Galakhov, F> Ya., and Konovalova, Ss. F. 
TITLE: Silicates of rare earth elements. 2. Phase diagram of the 


binary system gadolinium oxide - silicon dioxide 


PERIODICAL: Izvestiya Akademii nauk §SSR. Otdeleniye khimicheskikh nauk, 
noe 4; 1961, 539-543 
TEXT: The lanthanum silicate 2La502°38105 was synthesized and described 


for the first time py Ne As Toropov and Ie A- Bondar' (Izv. AN SSSR, Otd- 
Khime ney 1959s 552), and its melting range in the system La,0,-Si0, was 


determined. The structure of gadolinium oxide described by Cc, B. Curtis, 
{. R. Johnson was not confirmed by these scientists. The purpose of the 
present work ¥a8 therefore the study of the system Gd,0,-5105- The 


authors proceeded from & 98.2% gadoliniun oxide containing 4.75% of other 
rare earths, and powdery rock crystal (99.90% $i0,)- The study was per- 


formed in aifferent ways by an annealing and hardening method. The phases 
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were aetermined by X-ray analysis» The resultant phase diagram of the | 


syaten Gd,0,-8105 js shown in Fig. 1- The following three compounds were 
datected in this system: Ga,0, 840 ’ 2640, °38105) and G40, +2510). The a 


liquidus curve has two peaks corresponding to the melting of the compounds 
Gd,0 $10, and 26450, +3530 and three eutectics- The liquidus curve is 


drawn on the basis of the experimental annealing and hardening results. 
The melting point of gadolinium oxide Gd,0, obtained by the authors is 


lower by about 450°C than that found by ©- E. Curtis and I. Re Johnsone 
The roentgenograms of the authors agreed with those obtained by these, 
workers. The compound Gd,0,°5i05 nelts without decomposition at 1900 C. 
The roentgenograms as well as the optical data {ndicate the formation of 


the same compound. The compound 2640; +38409 is stable only in the range 


between 4630 and 1950°C; at 4950°C it melts without decomposition. Below 
4630 C it is split into two other compounds, ico» Gd,0°Si0, and 


Gd,0,°2510- The compound Gd,0,°2840, melts at 4720°C and decomposes to 
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give 2640; °5510, and a liquid. Table 3 presents formulas and temperatures 
of the invariant points of the system Gd,0,-$109- The oxy -orthosilicates 


Ga,0(Si0,)> the orthosilicates Ga, (Si0,) 5, and the pyrosilicates Gd $i04 


2 
have been synthesized and described. The authors determined the range 
., of separation into layers and the respective upper-Limit critical poi 
Fig. 2 shows roentgenograms of ‘the compounds. There are 5 figures; 
3 tables, and 5 references: 2 Soviet-bioc and 3 non-Soviet-bloc- Tne 
three references to English-language publications read a8 ~  ~o#S 
FE. P. Glasser, I. Warshav, R. Roy, amen eran Soc Bull .38, 1094199 
I. Warshaw, R. Roy, rene Geran Soc Ball. 38, 169( 1959) C. BE. Curti 


I. R. Johnson, Oy» er Ceram.Sac-40,15(1997)- 


ASSOCIATION: Institut vhimii silikatov Akademii nauk SSSR n 
Silicate Chemistry of the Academy of Sciences US 


SUBMITTED: January 18, 4960 
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AUTHORS : toropov, N- A: end Bondar', I- A> 
all 
TITLE: Silicates of rare earth elements» 3. Phase diagran of the 
icon dioxide 


PERIODICAL: Izves 
no. 4; 1961, 544-550 


The purpose of the present 


TEXT s 
the system ¥904-£109- 


diagram of 
dioxide (99 .9% $i0,)» yttrium 
earth oxides was 99.9%, the content of 
of the other rare earths 0.55% of Ca 
0.05%). The mixed samp 

products wer 
some cages & 
by the 
result 
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lso to chemical analysis - 


indicates & cubic form of 


APPROVED FOR RELEASE: 08/31/2001 


binary system yttrium oxide - sil 


tiya Akademii nauk SSSR. 


(the percentage 
yttrium oxide 99 42%, 
0.02%, of Fe £0.01, 
les were annealed and hardened. 
e submitted to microscopic and 
The constants of the 505 


authors fairly corresponded to those in 
the yttrium oxide, 


Otdeleniye khimicheskikh nauk, 


study was the determination of the phase 
The starting materials were: 


silicon 


content of the rare 


of the oxides 
of copper 
The resultant 


X-ray structural analysis, in 
obtained 


publications - The equal 
which does not change 
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the electric arc: The roentgenogram of this product is 


ram 16. The resultant phase diagram of the system 
-5i0, melts without 


py melting in 
given in diag 
¥405-810, is represented in Pige 3> Compound 1503 
decomposition at 4980+50°C- Compound 2¥ 0, °3810, melts without decomposi- 
tion at 1950+50°C and remains stable between 1950 and 1650°3 at 1950°C it 
decomposes into @ mixture of the compounds ¥,0,°5i0, and ¥,0,-2810, (a 


° = ° ° i = 
reversible process! 2X40, 3810, ==> 190, Si0, + ¥0, 2810.) Compound 


50, °2540, melts with decomposition to 2X,0,° 3840, and a Liguid, at 
1715°C« Temperature and composition of the invariant points are given in 
Table 3. There are 6 figures, 5 tables, and 15 references: 4 Soviet-blcc 
and 9 non-Soviet-bloc> The three references to English-language publica- 
tions read 48 follows: &- E. Curtis, I- R. Johnson, I.Amer.Ceram.S0c- 

40, 15 (1957)3 Co Ee Curtis, A» G- Tharp» I.Amer .Ceram-S0c> 42, 191 
(1959); Pe He Aldred, A-E.S White, prans -Brit Ceram-Soc- 58> 200 (1959)- 
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Silicate Chemistry of the Academy of Sciences USSR) 


SUBMITTED: January 18, 1960 
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AUTHORS 3 Toropov, N. Ae and Bondar's I. Ae 
TITLE! Silicates of rare earth elements. Communication 4. New 
silicates in the system Lay 05-8205 Vv 


PERIODICAL: Akademiya nauk gSSR. Izvestiya. Otdeleniye khimicheskikh 
nauk, nO- 99 1961, 739 - 744 

gext: In addition to the previously detected compound 2La, 0,*3840;9 t¥o 
further compounds La 203°, and La,03°25i05 were found to aie formed in 
the system La,0,-510)- A new variant of the phase diagram of the system 
La,0,-8105 is presented jn the diagram 4, a, 6 pasing on & method devised 
earlier. A range of demixing in wide temperature and concentration limits, 
and three compounds were found in the systems La 0 ea 2La,0,° 35309» 
and La,0,*28i0)- Compound La,03*Si0, (4:1) melts at 1930 & 50°C without 
decomposition. The structural formula La,0 4°8405 may be understood as the 
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oxy -orthosilicate of lanthanum La,0{Si0,)- 2La,0,° 3510, js stable between 
1600 ana 1975°Cand melts at 1975°C without decomposition; at 1600°C it 


decomposes to give two compounds 3 La,0,°Si0, and La,0,°25i0p- Compound 
a0, +2810, (112) morte at 4750°C and decomposes to 21a 0° 3810, and a 


liquid. This lanthanum silicate is @ pyrosilicate with the formula 
La,8i,04 jn structural respects » The range of separation into layers is 


represented in the phase diagram of the system by the binodal curve, with 
a critical temperature 2050°C of the state of demixing, and with the com- 
position 25 % La0z and 75 % Sid, (in wt %). The lanthanum silicates are 


compared with a number of calcium and aluminum silicates. Table 4 compares 
the properties of the silicate La ,(Si0,)5 with those of a-Ca,(Si0,)- The 


study of the fine structure of this lanthanum silicate reveals 4 complete 
and exact analogy with the silicates of other elements. Table 2 gives the 
invariant points of the system La,0,-5i05- There are 6 figures, 4 tables, 


and 6 references? 4 Soviet-bloc and 4 non-Soviet-bloc- The 3 references to 
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English-language publications read as follows: EB. M. Levin, St. Block, J. 
Amer. Ceram, Soc. 40 (3), 95 (1957); St. Block, E. M. Levin, J. Amer. Ceram 
Soc. 40 ee 113 (1957); E. M. Levin, St. Block, J. Amer. Ceram. Soc. 41 
(2),°49 (1958).. 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry of the Academy of Sciences USSR) 


‘SUBMITTED: March 25, 1960 
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Bi deehe ceo, 
to lakhov, Wi 
desi py F. Ya. Ga eae 
ith tungsten heater designed Pan Es avertmant 
whch, tempera of 8p ae see ere gamples were studied 
‘ ‘aEe ; ; 
which tempera tot tH an argon atmosphere. Leary 1a. _ 
qere carried O08 f g a MMM-7 (1M-7) metallog aera fier (18-12 
microscopica: 1 ere and vy jnfrares apacrnoey ht 2 compound with 4 
tgenographically, SBA Gs 9. ya,0, nas onty one 
see cope The system Al, 5 03 
spectroscope. 


5 mol fF Nd.C 
i moley of NO5V2 
a two eutectics: the first at i) 
i E an w 
molar ratio of 1:1; 


i: xa@_O., and &C 
az 20 fo Ne, 5 
1e% of Al,0z ane 4g900C, the second & 
4, (@) 
and 25 mole 203 
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that it cannot be used as a homogenizing agent. A. M. oe ig 

participated in the experiments. There are 6 figures ; 1 table, an 

non-Soviet references. The three references to English-language : 

publications read as sages) i - tae nara Ee vmg ae 
. . 2, No. 1959); Ref. e3 - KR. , A. E. 2. 9 

ye Be eer i beat Society, 58, No. 4, 200 (1960); Ref. 3: 

E. Levin, §. Block. J. Amer. Ceram. Soc., 41, No. 2 (1958). 


SUBMITTED: September 24, 1960 


Table — X-ray data for Nd,0,-Al 0; 


a I ad I d 


2 
I 
3.74 40 1.527 1.062 8 
2.64 100 1.325 1.045 9 
2.15 43 1.321 : 1.006 23 
1.857 55 1.250. ° 1.001 17 
1.665 33 1.090 
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AUTHORS: Toropov. N. Avs Galakhov. F. Yacs and Kenovalevas 5. F. 
oe 
TITLE: Silicates of rare earths. Communisatics 5, Phase diagrams 
2 ms 2 -~ moet 
of the systems Dy03 $20, and Bry0s SiC, 
PERIODICAL: Akademiya nauk SSSR. Lzv 
5-1 


atiya. OF 
nauk, no. 8; 1961, 136 Vi 


TEXT: The authors investigated the binary systems 


Er,0z75i0, according to the method explained 1h previous sind 


N. Ae Toropov et al. (Ref. 2: Izv. AN SSSR, Otd- 

Refa.!, 3; 4: Izv. AN SSSR, Otd. khim. fee 1960: 

Khim. Moy 1961, 5443 Toy. AY SSSR, Gtd- ghime fey 05 2 
ap2cimens were prepared fron dysprosium oxide with a uonté 
cf other rare earths of less than 0.6 #, frem erbiat 

0,85 % admixtures and from rock 


oxide annealed at 1000CC has a cubical § 
ne1.68 and melting point of o210°c. Aft 
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arc, it disintegrates intc powder even at ver 
treatment, however, the specimen contains 4 
temperature variety. This could te ascer 
roentgenograms of a specimen annealed ai 

as well as microscopically. The mean 
temperature phase is n=1.975: On the 

oxide must be classified as belonging 

of rare earths. This correspondsto the latest 


ok 


3x ta 


, 


R. Roy (Ref. 6: J. Amer. Ceram, Soc. 42, N 33 
differs fromdysprosium oxide by the fact that 
after being alleyed in the arc. The cptisal p 


of Er 2% annealed at 1000°C and of thai’ allceyea 
Presumably, Er 2° only exists in cubical form in 


from 1000°¢ up to the melt. The refractive index 
point 2290°C. The phase diagram of the system 


up on the basis of the experimental annealing- 
the existence of three compounds: Dy 504 3°Si0,, 20y 90, 


Compounds of similar compositions were alsa found in the 
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(Fig. 3). The optical properties and density of the compounds produced are 
contained in Table 3 and the calculated interplanar spa¢?s in Table 4. The 
oxy-orthosilicates Dy,0[8i041 and Br,0 (810,) 28 wali as the arthesilicates 


Dy [8404] and pr ,{8i0,} 5 melt without decompositicn. Hore vet, the iatter 
two are only stable in a specific temperature range. Belcw this range; 


they decompose into oxy-orthosilicates and pyrosilicates. During 
melting, dysprosium pyrosilicats Dyp{ 542%] decomposes inte orthusilicate 
i 


py [519415 and liquid. A great changé of the proper! jeg cf siiicases of 
rare earths was first determined in erbium pyrosilica* Br,{84,07] ! in ‘ 


contrast to silicates with a lower ordinal number (Y, La, Sm. Gd. Dy), 3% 
melts without decomposition and has & corresponding maximum on the phase 
diagram of Er,0,~810)- Moreover, it differs from other pyresilicates by 
a much higher double refraction: Composition and tamperature of the 

eutectiosa between oxy-ortho- and orthoailicates of beth systeas and ths 


eutectic between ortho- and pyrosilisates cf tha Br4G, G10, sy3tem sould 
a rd 
not be exactly ascertained, and are therefors marked ch tha phase diagrams 
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by dashed lines. Microscopic and reentganographi¢c investigations shewed 
that the products, the composition of which lies hatween the silicates 
mentioned, consist of two corresponding phases. In these cuses the sourss 
of the liquidus curve was determined from observing simultaneous maltings 
of two specimens in the microfurnace. The compeziticnaa of such pairs of 
specimens show differences of 1-2 %. Unmixing of the melts takes place 
in both systems. The upper critical point in the unmixing range lies at 
2320°C in the system with dysprosium; compositi.. 28 7% 3y,0, 261 72 % 


$i0,. In the system Er,0,-Si0, the aritical point ites at 226c%C; 


2 
composition 30 % Er,0, and 70 % Si0,. There srz 4 figures, & tables, and 
6 references: 4 govidt and 2 non-Séviet-blos, The references to 
English-language publications read us follows: C. BE. Curtis, 22. Ichngon, 
J. Amer. Ceram. Soc. 40, N 1, (1957); M. W. Shafer, R. Roy. J. Amer. 
Ceram. Soc. 42, N11 (1959). 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
Silicate Chemistry AS USSR) 


SUBMITTED : October 17, 1960 
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Silicates of rare earths.-- B117/B2G6 
and 8.F. Konovalova, Izv. AN SSSR. Otd. khime te "ght. R39; Ref. fs Dettso, 
Izv. AN SSSR. Otd. khim. n- 1961, 1363). The compounds tit yinjt, 810.) 


3 
and 2:3 (2Ln,0, *39i0,) were found to melt ir all systems without 
decomposition, In the systems La,0,~810,, 1,0, Sic, and Sm -5i0.,. fhe 
compounds 1:2 (Ln, 0.2510.) deccompese inte sompound 2335 and Liquid, in 
the system ¥b,0,-810, the compound 1:2 melts witheut ge.cmpcoaitien, The 
compounds 2:3 are stable in a certain femperaturs Fangs. They aecomposé 
into 1:1 and 1:2 at temperatures from 1660 te 1475CG. This precess is 
reversible. In atructural respect the compounds mentvicned may be prepared 
in the following way: Ln, 0,°Si0, as exy-orthcailisats Ln.,0(S%0 Jl 


21n,0,°38i0, as orthosilicate Ln ,{8i0,], 274 La,0,*25i0, 45 aiorthosilicate 
+ 


23 2 2 

(pyrosilicate) LngSi,07- Three electron configurations are stable: 

ta’, ca?* and lu?*. Ce, Pr, Nd and Sm belong tc she subgrour La; Tb, Dy, 
Ho and Y belong to the subgroup Gd; Er, Tu, Ye and Sc pelong to the 
subgroup Lu. fable 1 gives the properties of the sempounds investigated 
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with regard to the type of compound and its balonging to one of the 
electron configurations, acoording to data by N. A- Toropov, 

F. Ya. Galakhov, and S. F. Konovalova. It may bs seen that the melting 
points do not show any special dependence on the type of sompcund. 4 
certain rule could be observed with respect to optical properties and _ 
densities. An increase of the refractive indices and the dJangities of 

La towards Sm, Y towards Gd, and Er towards Yb may be Goserved. Mcrecver, 

for each type of compounds a reduction cf densities and refrac*ive 

indices ig characteristic at the transiticn fren xy or hives FF ersho- and 
finally diorthosilicates. Oxy-ortho- and pyrosilisates are biaxial and 
optically positive, Orthosilicates are uniaxial and opticaliy negative. 
Peculiarities of ytterbium and erbium pyrcsilicates sould be found fer the 

first time. In contrast to the other pyresilicates, Er,5i,C; and Yo,8i,07 


melt without decomposition. Crystals of thesa aompounds have a vary atreg 
double refraction, 0.028-0.030 agains’ 0.C1 of the «ther pyrosilicates. 
The X-ray analysis shows a gimilarity of the strmetare> fon .crrespending 
Lanthanum and samarium, gadoliniun, dyaprosium and ytitium, 2-48 Lurmy 


o — 
rare 


erbium and ytterbium compounds. I is piagitie that gilivates ¢: 
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earths might produce isomorphoug mixtures with each cbrer 
connection, isomorphism will be compiet? for 3 number - 2 
others, an incomplete 4somorphous substitution witli be fo 
systems investigated (of the metasilicate sype}. sijisate 
acidity were not found experimentally at 160C°° and belos 
composition may be expressed by Ln, (Si03)3- Thig nearly 


the composition for which unmixing starts in the systems 


Table 2 shows the compositionsand temperatures cf the scaxkighancs of two 

Liquids and cristobalite, the critical points of unmixing and the 

saturated composition of the liquid rich in modifier (in,0,)- La may be 
a 


seen to have the greatest radius (r=1.22 R according #¢ Pauling) and 
unmixing starts at 77 mole% Si0,- Sm, Y and Yb follew, for whish unmixing 


starta at 75.8, 74.8 and 73.7 mole% 5id,. According to studies by 
E. M. Levin and St. Block (Ref. 95 10, 11 se telow), the saturated 


compositions of unmixing, i.e., the compesitions of she liguics rich in 
modifier, may be calculated. Table 2 gives aaqicuiated values fer four 


systems. O. A. Yesin and Ya. I. Oltshanskiy ar? menticned, There are 
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7 figures, 2 tables, and 13 references: 8 Soviet-bloc and 5 non-Soviet- 

bloc. The four references to English~language publications read as Sis 
follows: E. M. Levin, St. Block, J. Amer. Ceram. Soc. 40, (3). 95 (1957); 

J. Amer. Ceram. Soc. 40, (4), 113 (1957); J. Amer. Cerap. Soc. 41, (2), 

49 (1958); E. P. Glasser, I. Warshaw, R. Roy, Phys. Chen. Glasses 1, N 2, 

39 (1960). 


ASSOCIATION: Institut khimii gilikatoy Akademii nauk SSSR (Institute of 
Silicate Chemistry, AS USSR) 


SUBMITTED: October 31, 1960 


Table 1: Properties of some silicates of rare earths. Legend: 1) 
Pype of compound; 2) type of electron configuraticn; 3) melting point, 
0¢; 4) stability limit of the compound, OG; 5) refraction indices; 

6) double refraction; 7) optioal axes; 8) optical sign; 9) density 


g/om; 10) oxy-orthosilicates; 11) crthesilicates; 12) pyrssilicates; 
13) melting with decomposition; 14) melting without de sompesificn; 
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A057/A126 


AUTHOR: Toropov, N. A., Professor 
nhdehd ann 
TTTLE: The latest status of silicate erystallochemistry 


PERIODICAL: Zhurnal vgesoyuznogo khimicheskogo obshchestva 4meni D. I. Mendeleye, 
v. 5, no. 6s 1961, 604 - 612 


TEXT : Tris is a review of recent investigations into silicate erystallo- 

chemistry which show, according to the present author, an intensive development of 
theoretical, and applied silicate erystallo n the following 
directions: The interpretation of structure e earth ele- 
ments, and silicates with the ratio si; O21: 53 iy 


nisms of phase transitions in si ; ‘the development © 
of siliciumoxide radicals; development 0° mt — 
nted structures; determination of the func 
{licates. Investigatio 
present resses such as The Session of the Inter- 
national Union of Lographs ded the 40th anniversary of the death 
of Ye. S. Fedorov 1959); lography (Cambridge, 1960), 
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Simpogium on Silicates with mono™ and di-valent cations (Berlin, 1960), The Seventh 

International Ceramic Congress (London, 1960), and Fourth International Simposium 

on Cement Chemistry (Washington, 1960). Of special interest are investigations re~ 

lated to the connection between structure and physico-chemical properties of sili- 

cates as, for {nstance, adsorption properties of zeolites, OT hydration properties 

of calcium and barium gilicates, etc. Academician N. v. Belov and his students in- ze 

vestigated the determining part for the formation of silicate structures contain- 

ing big cations and rigid reinforcing prisms, strips, or Lattices consisting of 
siliciumoxide octaeders, with big cations (Na, Ca, Zr, Mg etc). Corresponding 
studies were carried out on the zirconium silicate - seydozerite and the yadical 
[siaorl was opserved, A similer structure, in relation to oxygen, Was observed a 
1, @y4 diorthosilicate structure in zirconium silicate with 4 gross forma of } 
an orthosilicate type) for javenite. Tne same author investigated the structure of 
gadolinite 4n connection with studies on rare earth silicates carried out in the 

Institut khimii silikatov (Institute of Silicate Chemistry) and determined the 

formula Pe? tyBes0231208 by comparing the structure of gadolinite with datolite. 

Pwo interesting examples for new insular radicals are structures of Lovozerite 

[Ref. 4: V. V- Tlyukhin, N. V. Belov, DAN SSSR, 131, 1, 176 (1960) ] studied by the 
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aforementioned author, and of gunyite first described by L. Pauling [Ref. 6: Z. 
Kristall., 84, 442 (1933) ], but recently revised by W, Barclay [Ref. 5: Kamb Acta 
Crystallogr., 13, 1, 15 (1960)]. Interesting details were observed in the struc- f 
tures of the two polymorphic different minerals epididymite and eudidymite by N. 

Vv. Belov and others and are discussed in the present paper, In the Institute of 
Silicate Chemistry of the AS USSR absorption infrared spectra of hydrated silicates 
were made by the present author [Ref. 263: Zh, neorg. khim,, 5, 612 (1960)], and 
electronographic investigations of fine-dispersed kaolin and celadonite by B. V. 
Zvyagin [Ref. 27: Kristallografiya, 5, 40 (1960)] and cleared the type of packing 

of atoms, At the VII Intern. Ceram, Congr., London, 1960, a paper on investiga- 

tions of new rare earth silicates was presented by the present author. There are 

6 figures, 1 table and 33 references: 15 Soviet-bloc and 18 non-Soviet-bloc, The 
references to the 4 most recent English-language publications read as follows: if 
5. G. Fleet, 5 Internat. Congr. of Inter, Union of Cryst. Cambridge fng., 1960, Pp. 

18; F. Liebau, F. Wodtcke, H. B. Bunge, 5 Internat. Congr., Int. Union Cryst, Cam- 
bridge Eng., 1960, pP. ki; D, E, Appelman, 5 Intern. Congr., 1960, p. 27; H. F.W- 
Taylor, J. Appl. Chem., 10, 317 (1960). 


ASSOCIATION : Rasen) khimii silikatov AN SSSR (Institute of Silicate Chemistry 
* AS USSR 
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5 /070/61/006/006/008/008 
£132/E135 


AUTHORS : Toropov, NeAes and Vasil'yeva, ViAc 


15.2220 


TITLE: Synthetic scandium silicates 
PERIODICAL: Kristallografiya, v 6, no.6, 1961, 968-972 + 1 plate 


TEXT: Mg and Sc often form isomorphous silicates but the 
behaviour of the systems scandia/si ia/silica is 
quite different. The phase diagram 0 system has 
been mapped (Fig.3). X-ray powder data are he 
compounds $¢903-S1i09. Sco03, 25¢ 903. 3Si 

which occur. At the high Zilica end of 

two immiscible liquids are found, 

indices were measured for the scandium silicates! 

Sceg0(Si04)? m,p. 19509, 2V small, rei- 1.850; 


obs = 3.490. 

Sc95i207 m.p. 1860°, biaxial -ve- rei. 1.803, 1.785; 1.754. x 
d = 3.390. 
obs. 


Efforts were made to crystallise the compounds studied, but 
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without success, N.V. Belov, V.V. Shcherbina, V.I. Lebedev and 
F.Ya,. Galakhov are mentioned in the article for their 
contributions in silicate chemistry. a 
There are 3 figures, 1 table and 8 references: 6 Soviet-bloc and a 
the fcllowing two English language references; 
Ref.3: J.P. Marbel, J.J. Glass, Amer. Mineralogist, Vol.27(10), 
696-698, 1942, 
Ref.8: BE. Levin, S. Block. J. Amer. Ceram. Soc,, Vol.41, 2, 1958. 


ASSOCIATION: Institut khimii silikatov 
(Institute for Silicate Chemistry) 


SUBMITTED: June 8, 1961 
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Binary system neodymium oxide ~ alumina, and some data on the system 

neodymium oxide ~ alumina - silica, Zhur.neorg.khim. 6 no.101 

2353-2358 O ‘61. (MIRA 14:9) 
(Neodymium oxide) (Alumina) (Silica) 
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Devitrification of bottle glass. 
Mr '61, 


756330 
sergmer cena 


Stek, i ker. 18 no.. 3:12-14 
(Glass—Defects) 


"(MIRA 14:5) 
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aoe 


Current problems of mineralogy and petrography. aie 
AN SSSR 31 no.8: ee Ag '6l. (MIRA 14:8) 
Mineralogy) 
pape = 


APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2" 


= CIA-RDP86-00513R001756330004-2 


SRG SEU Saree 


IRSLSETS 


oe: 
5/030/61/000/011/004/007 
B105/B147 
AUTHOR: Toropov» N. Acs Doctor of Technical Sciences, Member of the 
Acadeny 
TITLE : Important problems of silicate chemistry 


PERIODICAL: Akademiya nauk SSSR. Vestniks,n0: 11, 1961, 40-46 


pexy: The author reports on the present state and application of silicate 
chemistry. Silicates are widely uged as cements, glass, porcelain, enamels, 
glazings, acidproof and refractory products. Scientific studies in the 

field of silicate chemistry are conducted by the Institut khimii silikatov 
Akademii nauk SSSR (Institute of Silicate Chemistry of the Academy of 

Sciences USSR) established in 1948, and by many other scientific organiza- 

tions as well 48 schools of higher education. The silikatnaya sektsiya ; 
Vaesoyuznogo khimicheskogo obshchestva im, D. I. Mendeleyeva (Silicate we 
Section of the All-Union Chemical Society imeni re @ Mendeleyev) and its 
regional pranches are mentioned. The Institute of Silicate Chemistry holds 
scientific conferences and discussions.» The following main trends in the 
development of silicate chemistry are mentioned : Investigation of the fine 
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crystallochemical structure of silicates; the structure of individual 
silicates including silicates of rare earths; hydrosilicates; dependence of 
structure on physical and chemical properties of silicates; synthesis and Z 
search for new types of materials with valuable physiccchemical properties; 
elaboration of the technology of autoclave synthesis of various hydro- 
silicates for construction; determination of the position of hydrogen atoms, 
protons in the structures of hydrosilicates; synthesis of organosilicates; 
silicates of rare earths; investigation of phase diagrams of binary silicate 
systems; studies of new synthetic, porous, crystalline aluminosilicates; 
production and introduction of new protective agents of the enamel type and 
other high-temperature coatings for metals. 


ASSOCIATION: Akademiya stroitel'stva i arkhitektury SSSR (Academy of 
Construction and Architecture USSR) 
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AUTHORS : Toropoy, N. A,, Kiasiev4, ana 24 
ae 
TITLE: Synthesis and 4nveaiigation cf neodymium monoaiumitate and neodymium 


silicates 


“PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 3, 1961, 498-501 
af ie 

TEXT : Ceramic properties o° neodymium mondatuminats (Nd03 ° A103) 
oxyorthosilicats Ndj03 * $105, orthosiiicate 2Ndg03 * 35195, and pyrosilicate 
Nd203 * 25105 which compounds were opaeryed in ths systems Nd503 - Alp0 and 
Ndo03 = $105, have peen invsstigated in the present work, This research program 
on a promising new ceramic was stacted in connestion with the development of new 
branches in selence and iaaustry, raasulting in, the need of new construction 
materials corresponding to moder. requirements, In the literature there are 
several publications relatad to ¥4 to propartiss of pure rare earth oxides, 
especially with greater radii ox stron sapbure required in nuclear techniques. 
Among these are investigations of _ Sarsis aad J. R, Johnson [Ref. 1: J. Am. 
Cer, Soc., 40, 1, 15-19 (1957) ], C. L. Ploetz st al, [Rer, 2: J. Am, Cer. Soc., 
1, 12, 551-554 (1958) ], and ©. EB. curs ang A. G. Tharp [Ref. 3: J.Am, Cer. 
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Soc., 3, 151-156 (1959) ]. a the presen’ sxperiments (carried out under assist- 
ance of A, M, Kushumova) eylindrical test samples (diameter 15 mm, height 5-10 
mm) were made by pressing (2,509 atm} the powdered ground mixtures of oxides 
after calcination at B00 - 90'S. The samples wers fired in different types of” 
ovens (silite, kryptol eto.) and 1% was opgervea that magnesite rests must be 
used for the samples %o avoid interaction patween the sampie and the rest. A 
special preparation technique of mixtures Wes piso developed in order to effect 
sintering of the samples, The apetial silicate mixcures were ohtained by co-pre- 
ci pixation from solutions, and thus Tice disperse powdsrs were prepared lowering 
herewith the sintering tempsratura for 200 - 250 C. Ndgd3 was dissolved in s 
diluted HNO3 and mixed with ethylsilicoses sar. Aftar reaction the obtained 
precipitate was dried, caleinated (to remove nitrogen oxides), ground and test 
samples were prepared by pressing. No satisfactory sintering could be effected 
by firing the test samples in 4 giiita ovan at 1,500 ¢ for several hours, Thus 
1-2% admixtures of CaF5, Na,SiF¢, MgO, and also B20 (for aluminate samples only) 
were tested 4s mineralizers, 1.&.; Fluxs3. piagtiolty of the obtained samples 
was determined by. the ultrasonic wave metned on 4 Y2uc-6 (UZIS-6) assembly, and 
microhardness on & NMT-3 (PMz-3) apparatus with diamond cone, © The polished 
samples were also investigated on 4 MUM-7 (MEM-7) metallographic mieroscope, 
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and a homogeneous structure was observed, except for the orthosilicate samples, 

It is shown in tables that the best results with respect to properties of the 

obtained ceramics were obtained with 1-2% CaF, admixtures. The least effective 

flux was NapSiF¢. It can be seen from the tabulated data that ceramic properties 

of neodymium monoaluminate exceed those of the silicates. Thus the modulus of 

elasticity is twice as high as that of porcelain, glass, magnesite refractories or 

chamotte. The speed of propagation of elastic deformation (5,96/+ m/sec) exeeeds 

that in fron, steel, granite, glass and porcelain, The monoaluminate has a high 

thermal resistance (fusing point 2,070°C) and high microhardness (1,440 kg/mm?) , 

There is 1 table and 3 non-Soviet- bloc references, 

ASSOCIATION: Leningradskiy tekhnologicheskiy institut imeni Lensoveta (Leningrad 
Technological Institute imeni Lensovet) 

SUBMITTED: | September 23, 1960 

Table: Properties of neodymium silicates and monoaluminate 

we, ft (1) material, es) bag nae! eee : rate of wave propagation (m/ 

coefficient, (7) 0 


sound 

8) Poisson's f shear, (11) of. ees 

sepa ; re 
a 


1 
oC ft (37) (21,5009, 10 trout (18) (1,5000C, 20h) , 
(20), ee Cc, » "h) without mineralizer 
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_| AUTHORS: Toropov, N. A., Kiseleva, 7. P. , | Oge 
; 1G: 
- TITLE: Neodymium silicates | oe 

| 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 4, 1962, 377, abstract . 
4K192 (Tr, Leningr, tekhnol. in-ta im, Lepsoveta', no. 52, ote 
1961, 76 - 88) 18 


TEXT: An Sid, - Na,0, equilibrium diagram has been investigated and 


plotted, and three neodymium silicates synthesized: Nd0, . Si0,, 2Na,0,! Pann 
3510, and NG50,°4810). The first two silicates melt congruently at 1960 ae ie 
- and 1960°C respectively, the third silicate melting incongruently at 1750°C ae 
'. The densities of these Silicates, found by pycnometer, are 4.476, 4.424 = 
and 5.242 g/om> respectively. ‘[Abstracter's note: Compléte translation./, — 
‘ ‘ t aa 
: “3 
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TOROPOV, N.A.3 BOUKOVA, A.1.; IYEVIN'SH, A.F. [evina, A.]; akademik 
“4 lo otto 
APINITIS, S.K. 


io’ ium and epietrontan. 
Formation of solid solutions between tricalc - 
A itoetea, Dokl. AN sSS* 137 no.42882-884 Ap 161. (MTRA 14:3) 


1. Institut khimii silikatov AN SSSR, 2, AN LatvSSR (for Tyevin'sh). 
° (Calcium silicate) (Strontium silicate) 
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BUDIIIKOV, Petr P., Corresponding Member 
of the Academy of Scefences UccR. Prov i 
feasor and Head, Chair of Gerieral Silicate i 
Technology, Moscow Chemical Technology : 
Inatitute imeni D. I. VYendaleyov - 
yullite-carborundum and corundum-cerbor- 
yndum refractories resistant to spalling ; 


ection IL) 
vliskite be BONDAR, I. A-, and 
10V, Fe Ya., Inotitute of Chemistry . 
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